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February 13,2008 



BY FACSIMILE 57 1-273-8300 

Examiner Mina Hagbighatian 

SPE Johann Richter 

U.S. Patent and Trademark Office 

P.O. Box 1450 

Alexandria, VA 223 1 3-1450 



Re: U.S. Patent Application Serial No. 10/774,358 (filed. Feb 5, 2004) 
Inventor: William Stern 
Confirmation Number 8408 
NASAL CALCITONIN FORMULATION 
Our Reference: P/546-279 REISSUE 



Dear Examiners Haglughatian and Richter: 



I Thank you for courtesies extended to Dr Stem and me at the recent personal 

jj interview of the above-identified patent application. We enclose herewith some materials you 

! requested at the interview. At the interview, we discussed Applicant's data establishing 

;j unexpectedly improved results when citrate concentration is kept within narrow numerical ranges 

J recited in the claims. In particular, Applicant noted that significant unexpected improvement in 

■j shelf stability is achieved by keeping citrate concentration below the upper limit recited in the 

;j claims. Applicant also pointed out that it is common in the pharmaceutical industry to utili2e 

* Arrhenius equations, applied to data obtained at high temperatures over short time periods, to 

| predict shelf stability at lower temperatures over longer time periods. 

f SPE Richter asked that Applicant provide an Arrhenius graph to better illustrate 

I this point. Accordingly, I enclose an Arrhenius graph prepared by Dr. Stern showing that an 

jj increase in citrate concentration, independent of pH, shifts the Arrhenius curve upward, showing 

i significantly more dejjradation and less shelf stability at higher citrate concentrations. The lower 

'i 

\ 00906121. WPD 

fx 

I 

3 I New York • Washington, D.C. 
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ij Arrhenius plot on the enclosed graph is for a formulation containing 1 OmM citrate. The upper 

jj plot is for a formulation containing lOOmM citrate. 

I The pH of the formulations compared is 3.70 and 3.76, a minor difference that Dr. 

i Stem does not believe to significantly affect the conclusions to be derived from the Arrhenius 

graphs. For more details see the "SOURCE OF DATA" section on the enclosed page 
immediately following the Arrhenius graph. The data underlying the enclosed Arrhenius graphs 
were previously submitted as formulations 6 and 14 of study ETM:002 excerpted in Exhibit H to 
n the Stern-m Declaration submitted in October 2007. For convenience, another copy of the 

•j relevant pages of that study are also transmitted herewith. 



3 

? I also enclose an excerpt from Remington: The Science and Practice of 

j Pharmacy, 19 th Ed., 1995, p. 240. The first two paragraphs on page 240 show that it is a 

i common practice in the pharmaceutical industry to use Arrhenius plots "to predict, from high 

? temperature data, the rate of product degradation to be expected at actual storage conditions." 



j We believe that the evidence establishes unexpected results within the citrate . 

jj range expressed in the claims. After the two of you have had an opportunity to discuss the 

evidence, please give me a call to further discuss the application. At your convenience, I look 
| forward to possibly having an allowance conference. 



Thank, you for your careful consideration. 



Respectfully submi tted, 

OSTROLENK, FABER, GERB & SOFFEN, LLP 




\ William O. Gray, HI 

\ (Registration No. 30,944) 



WOG:jl 
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Re: Appln 10/774,358 
PAGE 2 OF 2 



SOURCE OF DATA: 



Data for the Arrhenius graph w$ru ubtalned by analyzing salmon calcitonin 
remaining after 28 days of Incubation at 50 and 37 degrees (C) for formulations 6 and 14 
of study ETM:QQ2, one of severs! studies excerpted in exhibit H to the SternHM declaration 
submitted in October, 2007, Formulations 6 and 14 were chosen because the pH of those 
formulations is similar to those reported in Table 3 of the present patent application , and 
because formulations 6 and 14 are substantially identical to each other except for citrate concentration, 
The target pH of both is 3.7. The final pH of formulation 14 was 3.76 • - a minor difference 
not believed to have significantly affected the conclusions herein. Elevated temperatures were 
chosen for the reasons statBd in Remington: ThB Science and Practice of Pharmacy, 19th Ed.. 1995, 
at p. 240, namely that It Is common industry practice to use Arrhenius plots at high temperatures 
over short time periods to predict shelf stability over longer time periods at lower temperatures. 
The 25°C data of study ETM:002 are not believed meaningful for the short 28-day 
period of the study, and are not included in the Arrhenius plot on the prior page. 
For the same reason, the still-lower temperature of 4 D C (the same temperature used in applicant's 
commercial formulation) was also not Included. Should the Examiner wish to see il, the excluded 
data and results for other formulations, at several temperatures, are set forth at Stern-til, 
Exhibit H, Study ETM:002. 



CALCULATIONS: 

Arrhenius equation version 1 : 
Arrhenius equation version 2: 

where 



rate constant k=se' M ™ 
rate constant k= -(Ml) In (C/Co) 
k=' -(1/t)ln(C/Co) =se- EB/RT 
t- months 

T = temperature In °K 

C = concentration of sCT after t months 

Co - initial concentration of sCT 

Eafl* and s ere thermodynamic constants 

in k - InHl/t) ln(C/Co)) = (E/R)(1000/T) + In s 

y - mx + b 

y=ln k 

y=ln(-(1/t) ln(C/Co)) 
y^(F7RK1000m + Ins 
y^m(1000/T) + b 



Reference; 

Remington; Carstensen 

Carstensen 

Carstensen 



(1000/T is used instead of 1/T so that the scale on the graph 
need not be expressed In exponential notation; This does 
not effect the relative position of the curves) 



t 


Temp . 


X 




observed 


months 




moo*i/T 


ln Y k 


C/Co 








ln(-(1/Mn(C/Co)) 




based on 

2Bdys 


°C 


1000/°K 


10mm Citrate 


lOGrnM Citrate 


10mm Citrate 


100mM Citrate 


1.00 


50 


3.096 


-0.776 


0.142 


63.1% 


31.8% 


1.00 


37 


3.226 


-2.53B 


-1.408 


92.4% 


76-3% 





lOmM citrate 


lOOmM citrate 


slope (m) 


-13.57 


-11.94 


inletCepl (b) 


41.25 


37.09 



i 
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Study: ETM:Q02 



Attached is an excerpt from: 



Llnigene Laboratory Notebook ETM:002 
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Date: January 27; 1991 

PrcMtrafioi of sCT Stock Solution (for the preparation #L #2. #3- #4, *S. #7, and *S candidate 
natal fnrmulationa): 

j . " 

0.6836* sCT (Lot # HOO-6010, % peptide - 83%, Exp. 8/1995) wis dissolved in 100 mL of 
purified water (Fairfield Drop 1), The solution (le , conc-567.4 mg/roL) was kept at 4 C until use. 

Prestation Pate : January 27, 1 999, stored at 4 °C, prepared by ETM, expire on January 27 , 20 00 

Target Compositions of Experimental Candidate N asal FonnuJftrionsr 
The following are the target compositions of the various experimental formulations: 



formulation 
H 



Target 
PH 



sCT 



Cleric Acid 
<mM) 



(jnM) 



Twees SO 
(O.lg/lOOmL) 



Bcazyl 
Alcohol 




1 


N/A 


560 




128 






2 


N/A 


560 




128 


Yes 


Yes 


3 


3.30 


560 


10 


128 








3J0 


560 


10 


123 


Yes 


Yes 


5 


3.70 


560 


10 


128 






6 


3.70 


560 


10 


12S 


Yes 


Yes 


7 


4.10 


560 


10 


128 






8 


4.10 


560 


10 


126 


Yea 


Yes 


9 


4.50 


560 


10 


128 






10 


4.30 


560 


10 


12B 


Yes 


Yes 


11 


330 


560 


100 


12ft 






12 


3.30 


560 


100 


128 


Yes 


Y*s 


13 


3.70 


5<$0 


100 


128 






14 


3.70 


560 


100 


128 


Yes 


Yes 


15 


4.10 


560 


100 


128 






16 


4.10 


560 


100 


128 


Yes 


Yes 


]7 


430 


560 


100 


128 






18 


4J0 


560- 


100 


128 


Yes 


Yes 



Note: The target compositions of the various experimental nasal formulations were provided to rae by Dr. 
Bill Stem of Unigene Laboratories: Inc. at Fairfield. ^ ^.^ { f ^_ ^ -Z 2 -^ C 
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Summary of Stabffity Results of Possible Unigene Nasal Product 



te^V- t=J^ «p4>- 



* 


pn 


nnu ! 




•Jt#c7^j*y* 




oR*r1 »»• 




after 7 d»y» 








-14*C 


*4*C 


M 4*C 


■t4«t 




*25°C 




nfe 


6.03 ' 


99.3% 


102-5% 


103.0% 


104-1% 


09.7% 


oa2% 






5.02 ' 


BS.7% 


102.6% 


101.8% 


1020% 


07.5% 


00.3% 




3.30 


XZ7 




WI.0H 




103.4% 


DQ.aU 


100.1% 




3.30 


336 


101.0% 


101.1% 


101.3% 


1020% 


1004% 


101.0% 




3.70 


370 


100.1% 


101.5% 


1026% 


1025% 


09*% 


09.2% 




3.70 


3.70 


aa.1% 


101.1% 


101.6% 


1012% 


00.7% 


ea.i% 




4.10 


4.15 


90,3% 


1005% 


1013% 


100.0% 


9&6% 


100.1% 




4.10 


4.11 


90.5% 


1009% 


100.9% 


inO.7% 


100.3% 


sg.o% 




4.5Q 


4.S0 


07,9% 


oa2% 


03,4% 


me% 


95.7% 


94.9% 


10 
11 


4.50 


4.60 




102.7% 


102.0% 


101.9% 


1020% 


101.7% 


3.30 


&30 


102.6% 


102.1% 


101.0% 


idq.2% 


102.7% 


101.4% 


12 


9.30 . 


3.31 


102.5% 


IOZ.4% 


10V1% 


1021* 


1023% 


101.0% 


13 


3.70 


470 • 


1022% 


W.7% 


101.1% 


100.7% 


100.1% 


100.7% 


14 


3,70 


3.7? 


ioo.e% 


101.1% 


wr* 


100.6* 


100.3% 


100.0%- 


1fi 


4.10 


4.17 


101.0% 


Wt.6% 


1014% 


88.3% 


101.2% 


100.3% 


10 


4.10 


4,10 


1DQJ3% 


00.7% 


100.5% 


99.0% 


100.3% 


OB.3% 


17 


4.60 


4.4B 


101-7% 


B9.6* 


101.2% 


Bfl.9% 


101.2% 


1002% 


1B 


4.60 


4.50 


90.9% 


100 0% 


982% 


100,3% 


9*9% 


00.6% 



HflsrHdiy* after 1 mo. 





*15X 


97.3% 


97.0% 


06.7% 


07.4% 


101.0% 


100.3% 


101.6% 


101.1% 


1014% 


69.0% 


101.2% 


99.0% 


ee.7% 


99.1% 


100.0% 


00.6% 


»4.e% 


«,7% 


ioas% 


87.7% 


1024* 


09.3% 


101,5% 


07.0% 


90.7% 


97.2% 


90.5% 


07.5% 


C9.B% 


93.4% 


90.7% 


04.7% 


Gfl.7« 


74.3% 


8*0% 


04.0% 



_^—V2 — c =^r = ? 



Nolo: 



94 Recovery was calculated 6y setting tne ratio of the sCT peak area atflnytfn»>-Ciritotnatatilma=Onfora particular famuWion 
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Summary of Stobifty Result* <rf Powfclo Unlgerw Nasal Product 



Form. Tw^rt 



final* %RtnwJntafl % Remaining *fcom.l«mg %Rom«Wog 
pH *fl«r 3day» *fler7cayw after 14 day» «R«f 1 



rt37*C 



1 


n/a 


&<* 


68.8% 


93£% 


2 


r/* 


5.02! 


07.*% 


9l3% 


a 


3.30 


a.27| 


00.5% 


ina6% 


4 


3,30 


3,3«i 


99.0% 




5 


3.7U 


3.79 1 


97.9% 


99v4% 


B 


3J0 


8.70 


06.3* 




7 


4.1Q 


4.15, 


99,9% 


97.4% 


« 


4.10 




a a. 5% 


97.1% 




4.SO 


BZ.6% 


69.1% 


to 


4.&0 




9&s% 


9&4% 


11 


3.30 


3.30 


8fc5% 


94.5* 


12 


3.30 


3.3ti 




B?M 


13 


3.TU 


3.70 


ea7%. 




14 


ajo 


3.7a 


97.014- 


917* 


1« 


4.10 


4.17 


9*7% 


93.8% 


16 


4.1fl 


4.10 


89.9* 


33.4* 


17 


4.50 


4.4B 


99.8% 


67.9% 


10 


4.50 


4.50 


97.0* 


00.6* 



03.4% 
0iO% 

09.2% 

96.2% 
82.6% 
92.5% 

91.3% 

90.3% 
C7.3% 
97.0% 
7^2% 



94.7% 
94.7* 
93.4% 
98-4* 

ee.7% 

89.2% 

ea.3% 

713* 

siO% 

81.716 

00.0% 

7B.3% 
74.1% 
74.0* 



^U/^dny- ^Tday HfterUday* 
«tM»C *fi9«fe nt6U*C «50TT 



57.3% 



7a.e% 

77-«% 
95.6% 

06.6% 
95.SK 
92.0* 
92.W 
75. 3* 
34.7% 

90.7* 
(AO* 

97-1H 
67.8% 
93.9% 
93-1* 
77.6* 
70J7* 



92,3% 
91.1* 
95.9% 
93.0% 
62.6% 
91,5% 
84.9% 

015% 



77.1% 
76.0% 
66.7*- 
71.3% 
83,9% 
949% 
£4.0% 
43.9% 



44.9% 

47.2% 

92.2% 

99.3% 

94.3% 

92.9% 

73-6% 

74.3% 

41.7% 

45.3H 

61.2% 

90.9% 

64.1% 

£4.4% 

41.1% 

40.0% 

34,8% 

32.9% 



IS.6% 
11.3% 
74.9% 



63.3% 
83.1% 
47.9% 
5Z0% 
19.1% 
21.9% 
40.8% 
39.$% 
31.5% 
31.6% 
21.1% 
22.*% 
14.3% 
9-4% 




[2- - 



Note;* 
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Remington: The Science end Practice of Pharmacy ... a tfear/se on the theory 
and practice of the pharmaceutical sciences, with essential 

informatioopbmpl^^^HWh^ <6ftft9f#?' 

to tfie professional responsibilities ofrhephormacist as the 

drug-Information specialist of the health team ...A textbook 
■; '/"'•' ' .. .* ^)^^;<^#p#^^ ^f^otTdothar 
] 'praairionetsofrh^pharrrigcevric^ 
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240 CHAPTER 1$ 

Stability Testing; of Pharmaceutical products . 

J^? p ™*£ f fofflciently stable to be martetei it would 



saissaasss; •assess 
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